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Background of the Invention 

Typically, vehicle seat assemblies include a 
recliner mechanism which supports a substantially U- 
shaped seat back frame with a cross-member extending 

10 across the back frame, and head rest guide tubes extend- 
ing through the back frame for supporting a head rest 
assembly. Normally, an aluminum back frame comprises a 
hollow aluminum tube bent into a U-shaped configuration. 
The tube is usually bent in an unheat- treated condition, 

15 and then heat-treated after bending, or alternatively, 
the tube is annealed locally for bending. The heat- 
treating operation adds substantial manufacturing, 
handling, and shipping costs to the assembly. 

Tfi 1 - 1 \^ri-^r nrt bo-nt tubrn grr rirformod in the 
2 0 upper bending corners and have thin walls in the abroach- 
ment areas, which results in a high shear^ress . The 
thin attachment areas require a sp^ifrfor insert to be 
inserted therein to reducejA^shear stress. Further- 
more, for attachnp^of the head rest guide tubes, 
2 5 aperturesp«^fbe bored through both sides of the back 
fram^nibe, which may be awkward and may unnecessarily 
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It is desirable to provide a seat assembly in 
which localized heat treatment is not required prior to 
bending the seat back frame, heat treatment after frame 
completion is not rigid, and in which structural integ- 
5 rity is enhanced and manufacturing costs are reduced. 

Disclosure Of The Invention 

Til 6 pii'tytienL — iiwuiiLlUfi overcomes ttTe aBo^TjS^ 
referenced shortcomings of prior art seat assemblies by 
providing a seat back frame in the form of an^xtruded 
10 solid aluminum I-beam which does not r^uire heat 
treatment for bending, localized heat treatment prior to 
bending, or post-bending heat treatment. 

More specifically, tKe present invention 
provides an apparatus for suugJorting a seat back in a 
15 vehicle, comprising an aluminum I-beam formed in a 
generally U-shaped configuration, and having opposing 
ends supported with respect to the vehicle. The I-beam 
forms a seat back fr^me for supporting a seat back. 

The present invention further provides a 
2 0 method of manufacturing a vehicle seat back frame, 
comprising t^e following steps: a) extruding an aluminum 
I-beam comprising a center support positioned between 
first and' second flanges extending the length of the I- 
beam; b/jr cutting the I-beam to a desired length; c) age- 
2 5 hardening the I-beam; and d) bending the I-beam into a 
substantially U-shaped configuration, such that the 
center support and first and second flanges cooperate to 
fprm an inwardly- facing channel and an outwardly- facing 
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Idled UllflJUdlme ftfer; fe**s f^H^fflhly^ 

includes a cross -member extending across the U-shaped 
beam, with the cross-member attached to the I-beam at 
opposing ends by a pair of swaged nuts . 
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The present invention also provides a method 
for attaching a head rest guide tube tor a seat back 
frame . having a substantially flat section with an 
aperture formed therethrough. The/ method comprises 
inserting the guide tube into the Aperture and swaging 
(also termed "swedging" ) the guide tube on both sides of 
the flat section whereby to sec/re the guide tube within 
the aperture. 
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Accordingly, arar object of the present inven- 
tion is to provide an yaluminum seat back frame which 
does not require specialized heat treatment for bending. 



Another ^object of the present invention is to 
provide a vehicl^e seat back frame with improved struc- 
tural integrity 

Yoft another object of the present invention is 
2 0 to provides a vehicle seat back frame with reduced 
manuf acti/ring costs 
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The above objects and other objects, features, 
and /advantages of the present invention are readily 
apparent from the following detailed description of the 
bsest modes for carrying out the invention when taken in 
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Brief Description Of The Drawings 

FIGURE 1 shows an exploded perspective view of 
a vehicle seat assembly in accordance with the present 
invention; 

5 FIGURE 2 shows a perspective end view of a 

seat back frame assembly in accordance with the present 
invention; 

FIGURE 3 shows a side perspective view of the 
seat back frame assembly shown in Figure 2; 

10 FIGURE 4 shows a partial perspective view of 

a seat back frame and head rest assembly in accordance 
with the present invention; 

FIGURE 5 shows a perspective view of a seat 
back frame with a swage-bolted cross-member in accor- 
15 dance with the present invention; 

FIGURE 6 schematically illustrates method 
steps for manufacturing a vehicle seat back frame in 
accordance with the present invention ; 

FIGURE 7 shows a cutaway perspective view of 
2 0 a seat back frame with a head rest guide tube secured 
thereto ; 

FIGURE 8 shows a cross-sectional view of the 
seat back frame and head rest guide tube shown in FIG. 
7 ; and 
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FIGURE 9 shows a vertical cross-sectional view 
of a lower attachment bolt secured to the back frame. 

Detailed Description of the Preferred Embodiments 

Figure 1 shows an exploded perspective view of 
5 a vehicle seat assembly 10 in accordance with the 
present invention. The assembly 10 includes a cushion 
frame 12 supported by a pair of support brackets 14,16. 
The support brackets 14,16 are mounted by the seat 
adjusters 18,20, which mount the assembly in the vehi- 

10 cle. The seat back frame 22 is pivotally mounted with 
respect to the cushion frame 12 by means of the recliner 
mechanism 24,26. The seat back frame 22 includes a 
lumbar support structure 2 8 mounted thereto, as well as 
a head rest support assembly 3 0 for supporting a head 

15 rest cushion with respect to the seat back frame 22 . 

The seat back frame 22 is more clearly shown 
in Figures 2 and 3 . The seat back frame 22 comprises an 
aluminum I-beam 32 bent in a substantially U-shaped 
configuration. The I-beam 32 includes opposing ends 

20 34,36 which are pivotally supported with respect to the 
vehicle by the recliner mechanisms 24,26. The I-beam 32 
includes a center support 3 8 positioned between first 
and second flanges 40,42 extending the length of the I- 
beam 32. The center support 38 and first and second 

25 flanges 40,42 are more clearly shown in Figure 5. In 

this configuration, the I-beam 32 forms an outwardly- 
facing channel 44, and an inwardly- facing channel 46. 

Returning to Figure 2, the seat back frame 22 
includes a cross-member 48 extending between the oppos- 
30 ing ends 34,36 of the I-beam 32. Turning back to Figure 
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5, the cross -member 48 is secured to the center support 
portion 38 of the I-beam 32 by the nuts. 50. The bolts 
50 include a flange 52 which is swaged against the dowel 
portion 54 of the cross-member 48 for securing the 
5 cross-member 48 with respect to the I-beam 32. In this 
manner, a welding operation is eliminated from the seat 
back frame assembly process. As shown in FIG. 9, the 
center support portion 3 8 includes a countersink 39 on 
the outer surface 41 so that the nut 5 0 may be secured 
10 flush with the outer surface 41. 

Referring to Figures 3 and 4, the head rest 
support assembly 3 0 is more clearly shown. The head 
rest support assembly 3 0 includes a pair of head rest 
guide tubes 56,58 which are welded into position within 

15 a pair of apertures formed in the center support section 
38 of the I-beam 32. Alternatively, the head rest guide 
tubes 56,58 could be swaged into position for support 
with respect to the I-beam 32 (as discussed below with 
reference to FIGS. 7 and 8) . Plastic head rest adjust- 

20 ment mechanisms 60,62 are supported within the guide 
tubes 56,58. A head rest support bar 64 is adjustably 
supported within the plastic adjustment mechanisms 60,62 
for vertical adjustment of the head rest. 

With this I-beam configuration, a substantial 
2 5 portion of the seat back frame 22 mass is away from the 
center of mass, which gives better moment of inertia 
characteristics, thereby reducing bending stress. A 
bending stress formula is illustrated below: 



My 
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where a is the bending stress, M is the bending moment, 
y is the distance from the center of mass to the point 
of maximum stress, and I is the moment of inertia. 
Accordingly, as the moment of inertia (I) increases, 
5 bending stress is reduced. Therefore, structural 
integrity of the seat back frame is improved in compari- 
son to the prior art tubular back frames . 

The present invention also provides a . method 
of manufacturing a seat back frame, as illustrated in 

10 Figure 6. The method includes extruding an aluminum I- 
beam (step 70) ; cutting the I-beam to a desired length 
(step 72); age-hardening the I-beam (step 74); roll- 
bending the I-beam ina bend fixture (step 76); boring 
attachment apertures in the I-beam (step 78) ; and boring 

15 head rest guide tube apertures in the I-beam (step 80) . 

The method further comprises welding guide tubes in the 
guide tube apertures (step 82), or swaging guide tubes 
in the guide tube apertures (step 82'); and swage- 
bolting a cross-member between opposing ends of the I- 

2 0 beam (step 84) . In this manner, the aluminum I-beam may 
be purchased in a T6 (fully age-hardened) condition, 
rather than purchasing in a lower T4 condition, which 
would require post-bending of the I-beam and then 
shipping the I-beam back to an appropriate facility for 

25 age-hardening to the T-6 condition. Elimination of the 
step of locally annealing the back frame for bending, or 
bending the back frame in an unheat- treated condition, 
and then heat-treating after the bending operation, will 
significantly reduce manufacturing costs. 

30 FIGS. 7 and 8 illustrate a double- swaging 

attachment of the guide tube 5 6 to the flat portion 
(center support) 38 of the I-beam 32. The guide tube 56 
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is inserted into an aperture 57 formed in the substan- 
tially flat center support 38, and is swaged on both 
sides of the flat section 38 whereby to secure the guide 
tube 56 within the aperture 57. The swaged portions 
5 59,61 abut the flat center support 38 for securing the 
guide tube 5 6 . 

Preferably, the guide tube 5 6 has one swaged 
portion 59 pre-formed, then it is inserted into the 
aperture 57, and the second swaged portion 61 is formed 
10 after insertion. This configuration eliminates welding 
of the guide tubes, which would require aluminum guide 
tubes to cooperate with the aluminum back frame. By 
swaging rather than welding, a steel or other available 
headrest guide tube could be used. 

15 While the best modes for carrying out the 

invention have been described in detail, those familiar 
with the art to which this invention relates will 
recognize various alternative designs and embodiments 
for practicing the invention within the scope of the 

20 appended claims. 



